Quantitation of cytochrome P450 mRNAs in patients with suspected liver diseases as assessed by reverse transcriptase-polymerase chain reaction.
The cytochrome P450 system (CYP) is vital for the oxidation and detoxification of numerous drugs and other xenobiotics in the liver. Many of the CYP enzymes are polymorphically expressed and may be induced or inhibited by xenobiotics including drugs and alcohol. The measurement of gene expression is thus important in studies of the mechanisms of interaction with and function of the CYP system. We have developed a quantitative reverse transcriptase-polymerase chain reaction (RT-PCR) method for the study of the mRNA expression of three CYP enzymes--2E1, 1A2, and 3A4--in snap-frozen percutaneous liver biopsy samples. The method was made quantitative by the introduction of a recombinant RNA internal standard that contains a transcript of the beta-globin gene and sequences specific for the studied CYP enzymes. The method allows the analysis of mRNA expression of several enzymes in as little as 5 mg of liver tissue. Liver tissue specimens from 19 patients with suspected liver disease were analyzed for CYP-specific mRNA expression. The mean mRNA concentrations for CYP1A2, 2E1, and 3A4 were 0.16, 0.74, and 0.32 amol of specific mRNA per nanogram of poly (A+) mRNA, respectively, but a large interindividual variation was observed. CYP3A7 primers were included in the internal standard. However, because of low expression it was not possible to quantitate the enzyme. This quantitative RT-PCR method is of value for studies of the mechanisms of variation and interactions with the members of the CYP enzyme family in healthy and diseased liver and other organs.